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ture, one does not obtain, as might be expected, the salt 
2N3H . N 2 H 4 ; on the contrary, the mono-salt, N 3 H . N 2 H 4 , 
is again formed ; and if the mixture is placed in a desic¬ 
cator containing solid caustic potash and oil of vitriol, 
crystals of the mono* salt are deposited, and the excess of 
azoimide escapes and is absorbed by the potash. 

The mono-hydrazine salt crystallizes in lustrous, aniso¬ 
tropic prisms an inch long, which melt, at 50°. They 
rapidly deliquesce in air. They are soluble with difficulty 
in boiling alcohol, and crystallize from the solution, on 
cooling, in brilliant leafy crystals. The crystals burn 
quietly with a smoky flame when brought in contact with 
a flame, leaving no trace of residue. Owing to the strong 
reducing power of the liberated glowing hydrogen, metallic 
surfaces upon which the crystals may be ignited become 
brightly cleaned, as if polished, being freed from the least 
trace of oxide. When the crystals, however, are rapidly 
heated, or touched with a white-hot wire, they explode 
with fearful violence. The explosion may also be brought 
about by detonating in the neighbourhood a little of one 
of the metallic salts of azoimide. Even in the deli¬ 
quesced state the substance retains its fearfully explosive 
properties. 

In conclusion, it may be remarked that Prof. Curtius has 
further succeeded in preparing a number of derivatives of 
the as yet unisolated compound of hydrogen and nitrogen, 
triamide, NH 2 —NH—NH 2 , by the action of the hydra¬ 
zine compounds of several organic acids upon diazo- 
hippuramide. The organic radicles are so rigidly attached 
in these derivatives that he has not yet been fortunate in 
displacing them. It appears very probable, however, 
that before long some means of effecting this object will 
be discovered, and that Prof. Curtius will further add to 
his achievements by making us as familiar with triamide 
as we now are with hydrazine and azoimide. 

A. E. Tutton. 


BEAST AND MAN IN INDIAI 

THE natives of India have been described from many 
A different points of view, but Mr. Kipling is the only 
writer to whom it has occurred to give a full account of 
their relations to animals. The task is one for which he is 
admirably fitted, and he has fulfilled it in a way that 
cannot fail to secure for the book an enduring place in 
the literature relating to Indian subjects. The work has 
considerable scientific value, not only because the author 
presents the people of India in a new light, but because 
he has much that is fresh to say about the animals to 
which he refers. Animals have a great attraction for 
him, and his notes on their habits have the brightness 
and charm that belong only to records of direct personal 
observation. The volume is enriched with many clever 
illustrations, the majority of which are from drawings by 
Mr. Kipling himself. Most of the others are from draw¬ 
ings by native artists. Several of these illustrations we 
are enabled to reproduced 

There is a general impression in Europe that ani¬ 
mals are treated kindly in India. This impression is 
only in part confirmed by Mr. Kipling. It is true that 
the Hindus, believing in the transmigration of souls, are 
reluctant to take animal life ; but that, says Mr. Kipling, 
“does not preserve the ox, the horse, and the ass from 
being unmercifully beaten, over-driven, over-laden, under¬ 
fed, and worked with sores under their harness ; nor does 
it save them from abandonment to starvation when unfit 
for work, and to a lingering death which is made a long 
torture by birds of prey, whose beaks, powerless to kill 

1 c ‘ Beast and Man in India.” By John Lockwood Kipling-, (LI.E. With 
Illustrations. (London: Macmillan and Co., 1891.) 

2 ^ t j 2 > an d 4? are hy Mr. Kipling. Fig. 3 is by Munshi Slier 
Muhammad. 
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outright, inflict undeserved torment.” Even the sacred 
cow is not so well treated as the milch cows of Europe. 
Mr. Kipling’s statements on this subject are extremely 
unpleasant reading, but it is to be feared that they are 
only too well founded. With regard to free creatures, 
however, he is able to give a better report. The village 
school-boy does not stone frogs, or set dogs at cats, or 
tie kettles to dogs’ tails, or go bird-nesting, or annoy 
squirrels ; and “ the sparrow, the crow, the maina, and 
the hoopoe move from his path without a flutter of fear.” 
The farmer, too, endures with extraordinary patience 
depredations on his crops by wild animals. The monkey, 
the nilghai, the black buck, the wild pig, and the parrakeet 
fatten at his expense, and do not even reward him by 
killing a caterpillar or a weevil. There are bird-catchers 
in India, but the popular feeling about them is shown 
in a scornful proverb on their ragged and disreputable 
condition. 

One of the brightest chapters in the book is on 
monkeys, which the author has had good opportunities of 
observing. The monkey most commonly seen both in 
the hills and plains is the Macaque ( Macacus rhesus ), 
which is not to be confounded with the tall, long-tailed, 
white-whiskered Langur (Presbytesilliger). The latter is 
clad in an overcoat of silver-grey. He is, in his way, a 
king of the jungle, and is not so often met with in con¬ 
finement as his brown brother. The Hooluck, or Black 
Gibbon ( Hylobates hooluck ), is most often found in Bengal 
and Assam, and, if a pair can be secured, easily reconciles 
itself to captivity ; but it is “a depressing companion.” 
An Assam monkey, known as “ the shame-faced one,” is 
“ a gentle, bashful, large-eyed creature, with a quaint 
trick of hiding its face in its hands and hanging its head 
like a timid child.” 

The monkey is held in great respect in India, and 
Hanuman, the monkey-god, is one of the most widely- 
worshipped of Hindu deities. Sacred as the animal is, 
the people are thoroughly alive to the faults of its 
character, and in ordinary talk the monkey is used, as in 
Europe, “ to point morals against wanton mischief, help¬ 
lessness, and evil behaviour generally.” For some months 
a number of wild monkeys were daily fed by Mr. Kipling 
and his family; and they soon learned to distinguish by 
smell between fresh and stale biscuits. Yet—as the 
natives have noted in proverbs—monkeys are not sharp 
enough to provide themselves with shelter against the 
heavy rains of the country. In the Simla region they 
may be seen in troops sitting shivering for hours within a 
few yards of covered spaces. The scheme of their life, 
according to Mr. Kipling, seems to be patriarchial, with 
a touch of military organization, the patriarch being “at 
once commander-in-chief and effective fighting force.” 
The natives call him “ Maharajah,” and the name is well 
chosen, as he is “the very type and incarnation of savage 
and sensual despotism.” Monkey mothers treat their 
little ones with a tenderness “ that endears them to the 
child-loving Oriental”; and the young, when the sun 
shines, often contrive to have a good time. Says Mr. 
Kipling: — 

“ They have a game like the English boys’ cock of the 
dung-hill or king of the castle, but instead of pushing 
each other from the top of a knoll or dust-heap, the castle 
is a pendent branch of a tree. The game is to keep a 
place on the bough, which swings with their weight as 
with a cluster of fruit, while the players struggle to dis¬ 
lodge one another, each, as he drops, running round and 
climbing up again to begin anew. This sport is kept up 
for an hour at a time with keen enjoyment, and when one 
is nimble as a monkey it must be splendid fun.” 

Mr. Kipling finds in cows and oxen the subject of 
another capital chapter. They seem to him to be the 
foremost figures in both the rustic and the urban scenery 
of the country. The cow is now “firmly enthroned in 
the Hindu pantheon,” and the peculiar sanctity in which 
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she is held may, he thinks, be partly due to the fact that 
in early Aryan mythology she was used as a symbol of 
the clouds attendant on the Sun-god. Mr. Kipling ex¬ 
presses much admiration for Indian oxen, of which he 
says that it is with them as with the people of India— 



Fig. i.—Y oung monkeys at play. 


“ the more you learn about them the more you find to 
interest you.” Fig. 2 represents roughly the range of 
their size. Even larger beasts than the largest shown 
sometimes occur. The smallest belongs to a miniature 



Fig. 2.—Comparative sizes of the largest and smallest breeds of Indian oxen. 


race which is not much bigger than a Newfoundland dog. i 
This little creature is exquisitely finished in every detail 
of ox form ; it is full of life and spirit, and, when harnessed I 
to vehicles of a suitable size, it trots at a great pace. 


Mr. Kipling notes the peculiar impression produced on 
Europeans by the silence of Indian cattle. Students, 
reading in Gray’s Ode of the lowing herd, will say to the 
Professor, “Sir, what is lowing?” Even the grunting 
note of the ox and cow is seldom heard, and does not 
carry. The herdsman is a vocalist, but his song “is 
always in a minor key, and has falsetto subtleties in it 
that baffle our methods of notation.” He talks a good 
deal in a loud heavy voice ; and “when his women folk 
walk with him they follow respectfully an ordained number 
of paces behind, and he flings his conversation over his 
shoulder.” 

It would be impossible, of course, to write a book 
about “Beast and Man in India” without treating of 



Fig. 3.— A painted elephant. 


elephants ; and Mr. Kipling discourses on them most 
pleasantly. The elephant seems to be second only to 
the cow in Hindu estimation. In Hindu art other 
animals are treated only in a decorative and conventional 
style; but in artistic representations of the elephant, 
whether in sculpture or in painting, there is invariably 
“ a strong feeling for nature,” This contrast is seen in 
most old temples, but especially in the sculptured gates 
of the Sanchi tope in Central India, “where all kinds 
of animals are shown, but the elephant alone is carved 
with co nplete knowledge and unvarying truth of action.” 

Mr. Kipling is at great pains to convey a true idea of 
the character of the elephant, the essential quality of 
which he takes to be gentleness. He also tells many 
curious legends about the animal, and about Gandsha, 
the elephant-headed god, who is not less popular than 
the monkey-god. The dressing of the elephant for parade 
is also described. This, although an elaborate process, 
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not really much more difficult than the dressing of a 
child for church. The most remarkable part of the 
process is the painting of the forehead, trunk, and ears, 
which follows a thorough washing. “ The designs are 
often good, and the whole serai, excepting always the 
elephant himself, is deeply interested. His mind and 
trunk wander; he trifles with the colour-pots ; so with 
each stroke comes an order to stand still. Some mahouts 
are quite skilful in this pattern work.” 

In an interesting chapter on the training of animals, 
Mr, Kipling shows that the skill of the natives of India 
in this difficult art has often been greatly overra ted. The 
Oriental brings “ boundless patience ” to the task, but 
“he has no steadfastness of aim, nor has he sufficient 
firmness of hand and will to secure confidence and 
obedience.” The cheetah or hunting leopard (Felzs 
jubata ), when caught and tamed, undergoes so little 
training in the field that it loses its natural dash, and is 
often left behind by the antelope. It becomes so mild 



Fig. 4.—A restless bedfellow. 


that it is frequently allowed to curl itself under the same 
blanket with its keeper. The keeper, when his bedfellow 
is restless, “ lazily stretches out an arm from his end of 
the cot, and dangles a tassel over the animal’s head, 
which seems to soothe him.” In the early morning Mr. 
Kipling has seen a cheetah “sitting up on his couch, a 
red blanket half covering him, his tasselled red hood 
pushed awry, looking exactly like an elderly gentleman 
in a nightcap, as he yawned with the irresolute air of one 
who is in doubt whether he will rise or turn in for yet 
another nap.” This is mentioned as an instance of the 
curious intimacy that exists in India between animals 
and those who have charge of them. 

Of the remaining chapters we can only say that all of 
them embody the results of a close study of the animal 
world and of the Hindu character. We may note as of 
especial interest the three concluding chapters, on animals 
in Indian art, on beast fights, and on animals and the 
supernatural. 

ON AN OPTICAL PROOF OF THE EXISTENCE 
OF SUSPENDED MATTER IN FLAMES . * 1 

TAEAR PROFESSOR TAIT,—I write to put on paper 
^ an account of the observation I mentioned to you 
to-night, in case you should think it worth communicat¬ 
ing to the Royal Society of Edinburgh. 

In the course of last summer I was led, in connection 
with some questions about lighthouses, to pass a beam 

1 Read before the Royal Society of Edinburgh on June 15, 1891. Re¬ 
printed from the Proceedings of the Society. 
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of sunlight, condensed by a lens, through the flame of a 
candle. I noticed that where the cone of rays cut the 
luminous envelope there were two patches of light brighter 
than the general flame, which were evidently due to sun¬ 
light scattered by matter in the envelope which was in a 
state of suspension. The patches corresponded in area 
to the intersection of the double cone by the envelope, 
and their thickness was, I may say, insensibly small. 
Within the envelope, as well as outside, there was none 
of this scattering. The patches were made more con¬ 
spicuous by viewing the whole through a cell with an 
ammoniacal solution of a salt of copper, or through a 
blue glass coloured by cobalt. In the former case the 
light from the flame was more weakened than the scattered 
light, which was richer in rays of high refrangibility ; in 
the latter case the patches were distinguished by a 
difference of colour, the patches being blue, while the 
flame (with a suitable thickness of blue glass) was purplish. 
The light of the patches exhibited the polarization of 
light scattered by fine particles—that is to say, 
when viewed in a direction perpendicular to the 
incident light it was polarized in a plane passing 
f/ through the beam and the line of sight. 

When the beam was passed through the 
blue base of the flame there was no scattered 
light. Aluminous gas flame showed the patches 
indicating scattered light like the flame of a 
candle, but less copiously. They were not seen 
in a Bunsen flame or in the flame of alcohol, 
but were well seen in the luminous flame of 
ether. When a glass jar was inverted over 
burning ether, the blue part, which does not 
show scattered light, extended higher, till, just 
before the flame went out, the luminous part 
disappeared altogether. A Bunsen flame, fed 
with chloride of sodium, did not show the 
phenomenon, though the flame was fairly 
luminous. 

The phenomenon shows very prettily the 
separation of carbon (associated, it may be, 
with some hydrogen) in the flame, and at 
the same time the extreme thinness of the layer 
which this forms. It shows, too, the mode of 
separation of the carbon—namely, that it is due to the 
action of heat on the volatile hydrocarbon or vapour of 
ether, as the case may be. At the base, where there is a 
plentiful supply of oxygen, the molecules are burned at 
once. Higher up the heated products of combustion have 
time to decompose the combustible vapour before it gets 
oxygen enough to burn it. In the ether iust going out, 
for want of fresh air, the previous decomposition does 
not take place, probably because the heat arising from 
the combustion is divided between a large quantity of 
inert gas (nitrogen and products of combustion) and the 
combustible vapour, so that the portion which goes to 
the latter is not sufficient to decompose it prior to com¬ 
bustion. 

In the Bunsen flame fed with chloride of sodium, the 
absence of scattered light tallies with the testimony of 
the prism, that the sodium is in the state of vapour, though 
I would not insist on this proof, as it is possible that the 
test of scattering sunlight is not sufficiently delicate to 
show the presence of so small a quantity of matter in a 
solid or liquid state.—Yours sincerely, 

G. G. Stokes. 

P.S.—I fancy the thinness of the stratum of glowing 
carbon is due to its being attacked on both sides—on the 
outside by oxygen, on the inside by carbonic acid, which 
with the glowing carbon would form carbonic oxide. 

[When the above was written, I was not acquainted with 
the previous paper by Mr. Burch, published in vol. xxxi. 
of Nature (p. 272), nor did any of the scientific friends to 
whom I had mentioned the observation seem to be aware 
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